Introduction
Investigating the dietary patterns of specific population groups can improve our understanding of the complex relationship between diet and health. The identification of factors that are associated with dietary patterns represents a useful indicator of health and may help to guide policy making processes that promote an affordable, healthy diet 1, 2, 3 .
Dietary patterns in a population are influenced by biological, nutritional, socioeconomic, and demographic characteristics. Moreover, these reflect local conditions in terms of the availability of foods and the cultural aspects of population subgroups 4, 5, 6, 7, 8 .
The evolution of food consumption patterns in large Brazilian cities points to unfavorable trends, especially from the standpoint of the association between chronic diseases with diets rich in high energy foods that have low fiber and micronutrient content and include excessively fatty foods (including those with saturated fats) 9 .
Dietary patterns and their determinants have been studied in several countries 10, 11, 12 . A recent review of 93 studies conducted in diverse populations identified eating patterns using cluster and factor analyses 13 . Most of those studies were undertaken in developed countries, and the patterns that emerged were labeled according to specific combinations of food and/or descriptions of nutritional compo-ARTIGO ARTICLE Cad . Saúde Pública, Rio de Janeiro, 25(6):1297-1306, jun, 2009 sition; however, food costs were not considered when labeling the patterns.
The present study investigates the socioeconomic, demographic and lifestyle factors that are associated with dietary patterns in Brazilian women. This study is innovative in that it labels dietary patterns according to their cost and relationship with disease risk.
Methods
We carried out a population-based cross-sectional study in 2003, with a representative sample of women aged between 20 and 60, living in an urban area of São Leopoldo, a mid-size city located in Southern Brazil. The sample size was calculated to identify an odds ratio of 2.0 with a 95% confidence interval and 80% statistical power, assuming a ratio between unexposed and exposed of 1:3 according to the socioeconomic distribution. In order to compensate for potential losses/refusals during fieldwork and for confounder control, we increased the estimated required sample size by 25%. Sample selection was carried out in multiple stages. Initially, we systematically selected 40 census sectors from the 270 sectors in the municipality. Within each of these sectors, we randomly selected blocks and households. All 1,084 women aged 20-60 living in the selected households were invited to participate in the study.
Standardized, pre-coded, pre-tested questionnaires were administered by trained interviewers. The following demographic and socioeconomic variables were included: age, categorized into 10-year groups; skin color, observed by the interviewer and categorized as white or nonwhite; marital status, reported by the subject as with or without a partner; employment status, categorized as working or not working at the time of the study; economic class, according to the classification of the Brazilian Association of Research Institutes (ABEP), divided into A, B, C, D, and E, with A being the highest economic class, considering both household assets (i.e. car, television, washing machine, etc.) and the education level of the head of the household 14 ; per capita family income, based on the reported income for each family member in the last month and categorized according to quartiles of minimum wages per capita; and education, in years of study, categorized according to the ABEP classification. Physical activity was classified using a version of an instrument designed for the Brazilian Program for Physical Activity, which classifies subjects as sedentary or non-sedentary 15 . Subjects were classified as sedentary when reporting no physical activity, no physical activity during leisure time, or light physical activity only once a week. All other women were classified as nonsedentary. Alcohol consumption was quantified in grams of ethanol per day and categorized using a cutoff of 30g/day 16 .
A Food Frequency Questionnaire (FFQ) comprising 70 food items was used to identify dietary patterns. In the month preceding the interview, the frequency of food consumption, but not the amount, was recorded. This questionnaire was designed based on a previous questionnaire used in a similar area, and was adapted following a pilot study. All 70 food items were used in the analysis, i.e. food items were not grouped. Principal components analysis with orthogonal transformation (varimax) was used to identify food patterns. The results of the Kaiser-Meyer-Olkin (KMO) test and of Bartlett's test of sphericity supported the use of a factorial matrix 17 . The number of retained factors was based on the following criteria: components with an eigenvalue > 1, scree plot test and interpretability of the factors. Food items were considered to load on a factor if they had a correlation ≥ 0.30.
Five dietary patterns were identified each consisting of 10 items (foods). 20 items were excluded because of a weak or an inverse correlation in the patterns. This procedure was described in detail previously 17 . These patterns were named according to whether they were likely to confer protection from or increase the risk of chronic diseases 18, 19 and according to cost (low, medium, and high cost). We identified three healthy dietary patterns and two higher risk dietary patterns: healthy diet-low cost (HLC), healthy diet-medium cost (HMC), healthy diet-high cost (HHC), higher-risk diet-low cost (RLC), and higher-risk diet-high cost (RHC). The dietary pattern costs were determined according to the prices of the standard serving 20 using prices taken from the largest food market in the area 17 . Table 1 presents the components and costs of each dietary pattern. The scores for dietary patterns ranged from 10 (lowest consumption frequency) to 58 (highest consumption frequency).
For bivariate analysis, each of the five dietary patterns was categorized into a dichotomous variable related to high consumption of a given pattern: yes or no, using the upper quartile as a cut-off point for high consumption. Bivariate analyses included chi-squared tests and prevalence ratios with respective 95% confidence intervals. Only variables with significance below 0.20 in the bivariate analysis were included in the multivariate analysis. Multivariate analysis was based on an a priori conceptual framework 21 . Two blocks were incorporated into the model. A distal block included socioeconomic and demographic variables, and the proximal block incorporated behavioral variables. In order for a variable to be considered as a potential confounder and to be retained in the multivariate model, it had to show a p value < 0.10 in the likelihood ratio test. Finally, variables were considered to be significantly associated with the outcome for p value ≤ 0.05 in the likelihood ratio test.
The study protocol was approved by the Research Ethics Committee at the Federal University of Pelotas Medical School. Written informed consent was obtained from all participants. Confidentiality was maintained throughout the study.
Results
Of the 1,084 women from the selected households, 58 (5.4%) could not be contacted or did not agree to participate in the study. The final sample included 1,026 women aged between 20 and 60. Almost half of these women were aged 20-39, and the mean age was 38. Over two-thirds of the subjects lived with a partner, 84% were white, 26% belonged to economic classes D and E, almost 50% had incomes up to 1.33 times the minimum wage, and 43.4% were unemployed at the time of the interview.
With regard to behavioral variables, approximately 77.5% of the women were non-smokers (59.1% never had smoked and 18.4% were former smokers) and 22.5% were smokers at the time of the interview; 68% did not engage in regular physical activity. Table 1 describes each dietary pattern and the cost per serving for each pattern. Despite the similarity in terms of price per serving between the HLC and HMC, there was a large difference in mean consumption frequency: 36.4 and 16.1, respectively. Both the RLC and RHC patterns showed relatively high consumption: 37.3 and 30.1, respectively. The cost of a RHC serving, composed of industrialized foods, was higher than all other dietary patterns.
In a bivariate analysis, the dietary patterns were treated as dichotomous variables. Healthy low-and medium-cost diets (HLC and HMC) were more frequent in women over 40, from economic classes A and B, with a high level of education Table 1 Dietary patterns used in this study (n = 1,026 participants). Source: adapted from Alves et al. 17 .
Dietary patterns
(14 years or more), with higher income, who had never smoked, and who were physically active ( Table 2 ). The HMC dietary pattern was more frequent in white women who were employed and not obese. The HLC pattern was more frequent in women in stable domestic partnerships. The HHC pattern was characteristic of women with higher socioeconomic status (economic classes A and B, with higher income and education) who were not sedentary (Table 2) . Table 2 Prevalence ratios (PR) and confi dence intervals (CI) for the effect of demographic, socioeconomic, and behavioral variables on the consumption of a healthy diet in women in Southern Brazil (n = 1,026). The RLC pattern showed an inverse association with socioeconomic variables, whereas the RHC pattern showed a trend towards greater consumption among women in better socioeconomic situations. The RLC pattern was characteristic of women with partners, coming from economic classes C, D, and E, with lower income, less education, and who were unemployed (Table 3 ). The RHC pattern was characteristic of younger white women (age 20-29 years) from economic classes Table 3 Prevalence ratios (PR) and confi dence intervals (CI) for the effect of demographic, socioeconomic, and behavioral variables on the consumption of a higher-risk diet in women in Southern Brazil (n = 1,026). A and B, with higher income and more education (14 years or more), who never smoked, were employed, and who reported no hypertension or were not obese or overweight (Table 3) . After multivariate analysis, the frequency of consumption of the diet associated with the HLC pattern was higher in women over 40 years old, who lived with a partner, had a higher level of education (14 years or more), and who had never smoked; the HMC pattern was characteristic of white women over 50 years old, from economic classes A and B, and with a higher level of education (14 years or more); and the HHC pattern was characteristic of women from economic classes A and B, who were not currently working and who were physically active (Table 4) . Table 4 Prevalence ratios (PR) and confi dence intervals (CI) for the effect of demographic, socioeconomic, and behavioral variables on the consumption of a healthy diet in women in Southern Brazil: a multivariate analysis (n = 1,026).
Variables

Block/Variable
High consumption of healthy diet * On the other hand, the RLC pattern was characteristic of women living with partners and with lower income and education (7 years or less), and the RHC pattern was characteristic of younger women (20-29 years old) from economic classes A and B who had a higher level of education (14 years or more) ( Table 5 ).
Discussion
The data in this study revealed the socioeconomic inequalities in food consumption among Brazilian women. Healthy dietary patterns, independent of cost, were more frequent among women with higher income and educational levels. On the other hand, a lower cost, but higher risk diet (i.e. RLC) was more frequently associated with low-income women and with women with fewer years of education. It is especially noteworthy that the RHC pattern was more frequent in younger women, in those from higher socioeconomic classes, and in those with higher levels of education. When interpreting this result, one should consider that the RHC diet was four times more expensive than the low cost diets (Table 1) .
Our results are similar to those reported in studies conducted in Brazil and in other countries 6, 8, 11, 22 . Women with better socioeconomic conditions have healthier dietary patterns irrespective of cost. This trend has also been observed for the association between fruit and vegetable consumption and educational levels in a sample of Brazilian adults 23 . In the present study, however, women with similar socioeconomic characteristics were also more frequently associated with the high cost, higher-risk diet (RHC). This is consistent with greater adherence to the Western dietary pattern observed among people with higher education in Spain 24 . A previous study reported an association between increased income and education and high consumption of total lipids 5 . On the other hand, the higher-risk diet with low cost (RLC) showed an inverse association with education and income. A study of household consumption showed that food group availability is significantly affected by family income 9 . Meat, milk and dairy, fruits and vegetables, alcoholic beverages, condiments, and ready-made meal intake uniformly increases as family income increases. Income is inversely associated with the consumption of rice, beans, roots and tubers, and sugar; there was lower consumption of these foods as income increases. Fats and sweets provide dietary energy at a low cost, while fruits and vegetables provide dietary energy at a much higher cost 23 . The cost analysis from that study showed that every extra 100g Table 5 Prevalence ratios (PR) and confi dence intervals (CI) for the effect of demographic, socioeconomic, and behavioral variables on the consumption of a higher-risk diet in women in Southern Brazil: multivariate analysis (n = 1,026).
Block/Variable
High consumption of higher-risk diet * In our study and in others, age was significantly associated with most of the observed dietary patterns. Women over 40 and 50 years of age were predominantly associated with the low-and medium-cost dietary patterns, respectively. Jaime & Monteiro 23 , in an analysis of fruit and vegetable consumption by Brazilian adults, found a direct association with age. However, younger women (20-29 years) were more likely to be associated with the higher-risk diet-high cost pattern. A British study found a similar association between greater consumption of foods rich in fat among younger subjects 12 . Another study, conducted in Spain, also found an association between younger age and greater consumption of fat-rich diets, which were characterized by high consumption of fast food and other processed products 24 . Such diets had characteristics very similar to the high cost higher-risk diet pattern in our study. Age was also negatively associated with diets rich in fat and meat, and was positively associated with diets rich in fruit and vegetables in the United States 8 . On the other hand, the study by Bonomo et al. 5 reported that greater age was associated with inadequate lipid intake in Brazil.
Low cost
In our study, consumption by white women fit the healthy diet-medium cost pattern more often than consumption by non-white women. In the study conducted in the United States, the Western pattern, which was considered to be a risk pattern, was associated with non-white skin color 22 . On the other hand, in the study conducted in Northeastern and Southeastern Brazil, non-white skin was associated with a traditional diet (with a predominance of rice, beans, flour and sugar) 6 .
In the present study, there was a trend for women with partners to consume lower-cost diets that were either Higher-Risk (RLC) or Healthy (HLC). Whichelow & Prevost 12 found an association between the consumption of industrialized foods, similar to the higher-risk diet-high cost patterns, and living alone. In the study by Sánchez-Villegas et al. 24 , greater consumption of a Western diet was also more frequent among single subjects.
Regarding smoking, our findings are in agreement with other reports 10, 12, 22 . Women who did not smoke showed greater consumption of healthy diet-medium cost and healthy diet-low cost. Similar results were found in a study in which female former smokers showed low adherence to the Western diet. The authors argue that these results may be due to the fact that women who quit smoking are more likely to make positive decisions with regard to their health, including choosing healthy foods 24 . Nevertheless, smoking was associated with a higher-risk dietary pattern in another study 8 . We also found an association between the higher-risk diet-high cost pattern and people who reported that they had never smoked. However, these associations lost statistical significance after multivariate analysis.
Non-sedentary women showed greater consumption of healthy diets (HLC, HMC, and HHC). Similar results were obtained in other studies 6, 8, 10, 22, 24 . However, after multivariate analysis, only the healthy diet-high cost pattern remained significantly associated with physical activity. Moreover, this was the only dietary pattern to maintain a significant association with not working outside the home at the time of the study.
After multivariate analysis, variables that remained strongly associated with dietary patterns were those of a socioeconomic character (income or economic class and education). Associations with demographic and behavioral variables lost their strength after controlling for potential confounders.
Two of our findings stand out. First, despite the similarity in terms of price per serving between the low-and medium-cost healthy patterns (HLC and HMC), there was a large difference in the mean consumption of these diets. This provides evidence of dietary monotony within a homogeneous economic strata of the population. Second, we found that the two higher risk diets had high mean consumption (RLC = 37.3 and RHC = 30.1). Furthermore, surprisingly, each serving of food for the higher-risk diet-high cost patterns was about four times the price of a serving of the low and medium cost healthy diets (HLC and HMC).
The present study showed that dietary choices of women are not only dependent on food price. Considering the two low-cost diets, healthier and higher-risk diets, wealthier women were more likely to follow a healthier diet than women with lower socioeconomic characteristics, who were more likely to follow a higher-risk diet. Our findings can contribute to policy making processes by highlighting the need for implementing educational interventions and promoting healthy diets at accessible costs to the population; that is making healthy choices easier. 
